Effect of intracellular glutathione on the production of prostaglandin D2 in RBL-2H3 cells oxidized by tert-butyl hydroperoxide.
The liberation of arachidonic acid and the production of prostaglandin D2 (PGD2) were significantly influenced by peroxide and the level of intracellular glutathione (GSH). The productions of free arachidonic acid and PGD2 in RBL-2H3 cells were enhanced considerably by exposure to tert-butyl hydroperoxide (t-BHP). The liberation of arachidonic acid induced by t-BHP was not inhibited by EGTA. The productions of PGD2 and arachidonic acid induced by t-BHP were significantly facilitated by the depletion of intracellular GSH using buthionine sulfoximine (BSO) or diethyl maleate (DEM), although the depletion of GSH had no effect on the production of PGD2 induced by A23187. t-BHP failed to activate the conversion of free arachidonic acid to PGD2, since the formation of PGD2 from exogenously added arachidonic acid was not enhanced by treatment with t-BHP. The level of lipid hydroperoxides in t-BHP-treated cells was significantly elevated by treatment with DEM. These results suggest that hydroperoxides increase the free arachidonic acid available for the synthesis of PGD2 by activating phospholipase A2 (PLA2) and that the depletion of GSH by DEM accelerates the activation of PLA2 by raising peroxide levels in cells. Thus, the observed alterations in GSH levels are large enough to cause increased PGD2 synthesis in RBL-2H3 cells exposed to oxidative stress.